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Tt{E NEAR SURFACE TEMPERATURE FIELD IN A BASIN

DURING NOCTURNAL DRAINACE FLQW

T. G. Kyle and W. E. CLeruerrt.s
Los Alamos Nation&l !.ab~ratory

L09 AlAmOS, New Mexico 87545

1. INTRODUCTION

Analysis of the nighttime near-surface air
temperatures in a complex basin reveals Oome

interesting behavior. Data collected by 27 NCAR
PAM sratfonsl during the 1930 DoE ASCOT2
experiments (Dickerson, 1981) in the Anderson
Creek valley of nor~hern California .mrc used in
this study. The PAM stat.ione collected wind
speed, wind direction, preaaure, temperature, and
humidity data at l-minute intervals from sites
throughout the baain from its floor to ridgetop.
half-hour average temperature and pressure data
were used to examine empirically tbc
time-dependent behavior of the nenr-surface (2 m)
temperature at each site during the nighttime
rcriod (1900-0500 PST). Dr,rin[; rbls time porind
noct.urnl drainage wlnda u9unlly existed
throu~hour the basin.

2, EMPIRI(;A1, ANALYSIS

Art{,mpta were made to fit ttl,. niy, !]t time
t(vnperntur,. pritterns to a pow. r svrit.~ i [1 tfmo

Urlf n}! Wt nd W;,,,l.11 , wfIId rifrvrtl on, 111opt. 1>t

tcru.tin, nlld pr~.af4~1rv JIM \$aromcfrrH. Tlliri
tlllnl yHi,, 1!.[1 to Ihr concl IIn!on tbnt tllu 14fnt fotl
pr:*fi Hurc ,4,1H tb,. oI1]y HIx IIift(, nnt pnramt.1 i.r for

tllln ({,1. [1 trot . Strict. tbf$ l>rrti~ltr’t. Ibt II p,!vl~ll

elt(. varic~ I) IIly Rll KIItly II IIrf IIK flIIS II IKIII , If in
r’vn] Iy rvfl(.ctln~ t 11(. f$ffecr 01 1111, r?tnt 1o11” II
nlttfll[l f.. ‘fllf. fnrt t bnt t 111. t>t I)(.I’ l~nr:~mvt, t ,4

<,<lnt rlhtlt o <jnl y mnr~il)nl 1 y t () lml,rcjvtvnt,llt N [t) t II,.

rJ:lrt Ilnt I.(1 tcml,ornturo n~rof. n with t 114. t’1 11(1f tlfin
of Mr(,,tcbnll (1979). Flirt Ilrr nllnl yfll n (1 I t 11(,

,1,, w,$r 111,1 [1, !4 Hllowf,(l t 1111t t 11!. Cllnllflv f 11
! f.m;:t.r,yf t]r,, .-!{ ~ ~, t imc ;1I all Et fir {!,,,7, , (,, !1!{

rf,llf<l]ll)tl, l y II t, ,{(. ?4(,1 1111,,1 tly I 11P n!mlll ,,

rl, l:lt Illllntllll

T - T,, ox], [ A(1’ I’*)I] (1)

I Nnt I(vt)nl (“vlltl.1 !,)1 At m,, PIIIIII, Iii, Kv.tit. ttttl)’ *

III! bLI)IIO AIII I>MI IIVCI ttul I.,IIQPIQIp,f\ III Nt III t,b,\rt

) I),,,,*, 1,,,.111 ,)1 !:t)rt~v’ n AI IIIII II I$IWI i:’ :itlltllo!i I !1

l’,,lnpl*R T,-! rnll\I)& CIy, t am

being negative. The time at the end of each
half-hour averaging period is taken as the time
for that measurement. A and P* are fitting
parameters and vary from night to night. Table I
gfvea the values of these parameter for each
experimental night. The temperature at any given
station and time dcpenda on the local pressure,
which IS a menaure of the elfective elevrit.ion of
that rjtat ion.

TABLE I

I’XI’IRICALLY DERIVED VALUES OF TIIE PARAMETERS A ANIl 1“*
IN H/. (1) FOR KACII EXPERIMENTAL NICIIT

Expcrfmcntal f)ntc A pA

N i~ht (SeLt:). .@E..E)E_! _@!E1.-—-. —.-. —.

1 11-12 0.0661 908

2 15-16 0.0478 912

3 18-19 0.0534 9’1

4 19-70 ().()f,()~ 895

=) 214-25 0.0387 905

Acrord inp, t o Eli . (1), wtlll .11 in n goo(l

rrpproxlmnt lon t o t ho expertmrntni darn, t hu

nvrrn}:r tempcrnturr., Tfi, for t 110 prrind

1900” to () ’JO() I’ST m!,nt [~t.(~ir nt ml,lnl~llt (t - ())

nt r.ncll IIInl ion (.nrll [light . Al a,, fr[mr (1 ) tilt,

I {mc rnto 01 chnll~r of 14+ml>0.rnttir4. rrt n rrtlltf(l!l

ill ~ivrll by

(1 r/(lt - -A(I’-1’*)T (2)

1. !~lttll ‘f’YPlr: Al, I~A’f’A

I
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Figures 2a-e show the nighttime temperature
trend8 [{t each of the four stat.ions for thu ftvc
experimenrnl nights of the 1980 ASCOr study. Al 1
ni~ht6 hnd similinr synoptic condltlonn with t 11P
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except.f.on of the night of September 18-19 on
whfc’1 strong synoptic winds existed near the

gro{md and drainag~ winds were weak. ‘l%e ridge
stal Ion pre~s~lre waa below or ,Iear the crltlcal

pressure P g]ven in Table I ,~n all five*n!ghts,
while the other stntions were [/11 shove P .

In all casea the ridge temperature either
increased slightly or remained relatively
conat>.(lt for most of the night . Some cool ing
trends here observed in the early morning, but
never did the morning temp?cature ~n the ridge
fall below the value it st,lrted with the previoue
evening. The slope sta ;.ion shows a gradual
cooling t.hrou~hoht the night wtt.h n couple of
ea:ly morning warming ?!~ents. }{owever, t.be
morning temperature on tl,e slope wati always lower
than the previous evening. l%c baaln station
cools m.)rc rapidly than the slope and the outflow
at~ti~jn even more 60. The night of September
11-12 (Fig. 2a) best illu~tratea t.he~e phenomena.
A smaller separation in temperatures la
obwrvered on the nig,lt of September 18-19
(Fig. 2c), hut the genera’. trend~ cnn otill be
t3cen 1n rht! (fnrn. Wi,-l) the cxcepl ior of the
tltlrd night , t lie cnrly morning temjcrnture
dif~erences hetw.. cn tb(. oljt flow, basin, and alopc
srntionn nvcrogcd 4 Co. ‘m c slope [tnd ridge
ntnt iona hnd nenrly Cqui’11 early morninR
tt.mpernturcn (0.5 tn 2 C(J difference). m6. ridgv
Wa !1 cnnler 1111111 t 11(, Mlnpv on three our of the
fi ,1 nifihtn. m, onrly m{)rnfng tempo rnturc
diffrrencu bvtwrrn the rid,~c nl)d the bfifiiu rnngd
from f) to 10 C“, except mI nIx IIt three wf\rtI lt

W(IS o1lly 2.4 C[).

1, . SIIMMARYANI) CONCIJ1!;lON”;

AI\ omp!ricnl nl)nlyn: n of ,Intn frum 77

fltlrf<ll.l. mott.[)rol(lxlrml ntiltil)nlifn n com~,l 1,X

111114111 (11(1 [{at 1,14 tl)J[t II)u I\a%Jtt tattl”’fi{’~’ llfKllt t !llll’

I ,wl~a.t’at {tilt, ~,.ttta. tnn {ill) lbI, nppf’f~xlmnta’d hy 1:</.

(l). A r!ltl!al 1111. tin!llt, ,,1 ,.lrvntl{lll VKIRII1

,.,!( ,1, Il[p,llt . !;l,lt !01), Illltlvl. 1111!1 ,.lt. vnf !1)11 rlllllw

,111 I!llll,la! ii Ill t 0-11 )1.! Ill Ill 1, ,! 111 ill~: 1111$ lll~,llt ,

Wlli 10 tll(lt+l, 1)1. 1(IW II nllilw n (1,.,.1 !,;1111, . (>,, )1 ! 1):

,;lt, ~,: I Ill, tra~nfl{, With ,11. !l’, allll l,: i~ll. vat 1!)!1 !11 till,

l~n!. 111. A Iulll,l!l, l,, ,.xl~l:l,lttl I’,11 elf !111 It tlt,ll.lv[lll

I ,1 t lIIlt WV nl, $ oll Ia’. t VIII,! t 111, l.lmItlll\r,! 1,1 ft.a.l a (It

l,, (ltl 1 1!! 1111 Iv,. ,,4)01 {11}1, illl(! ilrlv($(l Ivt. U:ltmtll}: 11!10

141 **III t Iltlml, tlt 4)! I,xtt. l!lnl Iatt. At 1111 I*14 nllllvts

tl,’. ,rit 1,,11 Vlrviil 1 <111 tilt. n!v(.l! Ivo I,lrrl,l N ntti,

,!, ,l!!tl\lt!\t alltl Ill$l,,w (I 1 ,1,!l ,1${v<, t.f II. (I VI111,?,111 !<1

llnv$~ tll,’ r~tl,lll}!e’! lntfl~lo’11$ f’. ‘11)4’ I“W”I “ “II’S ~!~

f 11 II I,. hd!illl, f 111, Ir,nll !Ilf tll,ll(’,’ ll,lv~’,”t 1o11 ‘,~~j;

,,t,,l,t $$o{tll$llt I v I 1!1, ,,1, V,4.IV,.,1 t<lall 111% rat ,+!! Ill 4,

y.1’,,llvt .
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